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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent color mixing and void in 
the method for manufacturing an optical device by an ink jet 
method. 

SOLUTION: A positive resist pattern 3 is formed on a supporting 
substrate 1 and a resin composition layer 4 is formed thereon and 
fluorinated to increase the ink-repelling property of the surface of 
the resin composition layer 4. Then the resin composition layer 4 
on the resist pattern 3 is removed together with the resist pattern 
3 by a lift-off method to form barrier walls 5. Ink 8 is supplied to 
the openings 6 to form pixels 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms a positive type resist pattern in the field which is the manufacture 
approach of an optical element of having the septum which consists of a resin constituent located on a 
support substrate between two or more pixels and the adjoining pixel at least, and is surrounded by the 
septum on a support substrate, The process which covers the above-mentioned resist pattern and 
forms a resin constituent layer all over a support substrate, The process which performs fluorination 
processing to the above-mentioned resin constituent layer front face, and the process which removes 
the resin constituent layer on the above-mentioned resist pattern this whole resist pattern, and forms a 
septum. The manufacture approach of the optical element characterized by having the process which 
gives ink to the field surrounded by the ink jet method by the above-mentioned septum, and forms a 
pixel in it. 

[Claim 2] The manufacture approach of the optical element according to claim 1 which is the plasma 
treatment which the above-mentioned fluorination processing introduces the gas which contains a 
fluorine atom at least, and performs a plasma exposure. 

[Claim 3] The manufacture approach of the optical element according to claim 1 or 2 which forms the 
above-mentioned septum with the resin constituent containing a protection-from-light agent. 
[Claim 4] The manufacture approach of an optical element according to claim 3 that the above- 
mentioned protection-from-light agent is carbon black. 

[Claim 5] The manufacture approach of an optical element according to claim 1 to 4 of performing 
parent ink-ized processing on a support substrate front face before the above-mentioned positive type 
resist pattern formation process. 

[Claim 6] The manufacture approach of an optical element according to claim 5 that the above- 
mentioned parent ink-ized processing is the washing processing by the alkali water solution, UV washing 
processing, excimer washing processing, corona discharge treatment, or oxygen plasma treatment. 
[Claim 7] The manufacture approach of an optical element according to claim 1 to 6 that the above- 
mentioned ink contains a hardening component, water, and an organic solvent at least. 
[Claim 8] The manufacture approach of an optical element according to claim 1 to 7 of the above- 
mentioned ink containing a coloring agent and manufacturing the color filter whose pixel is the coloring 
section. 

[Claim 9] The manufacture approach of an optical element according to claim 1 to 7 of manufacturing 
the electroluminescent element whose above-mentioned pixel is a luminous layer. 
[Claim 10] The optical element characterized by having the septum located on a support substrate 
between two or more pixels and the adjoining pixel at least, and being manufactured by the manufacture 
approach of an optical element according to claim 1 to 7. 

[Claim 11] The optical element according to claim 10 whose above-mentioned septum is a protection- 
from-light layer. 

[Claim 12] The optical element according to claim 10 or 11 which the above-mentioned support 
substrate is a transparence substrate, is the coloring section formed in the ink in which the above- 
mentioned pixel contains a coloring agent, and is the color filter equipped with the coloring section of 



two or more colors. 

[Claim 13] The optical element according to claim 12 which has a protective layer on the above- 
mentioned coloring section. 

[Claim 14] The optical element according to claim 12 or 13 which has the transparence electric 
conduction film on a front face. 

[Claim 15] The optical element according to claim 10 or 11 which the above-mentioned pixel is a 
luminous layer and is an electroluminescent element which has an electrode up and down on both sides 
of this luminous layer. 

[Claim 16] The liquid crystal device characterized by having come to pinch liquid crystal and constituting 
one substrate using an optical element according to claim 12 to 14 between the substrates of a pair. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal device which comes further to use the 
color filter which is one of the optical element manufactured by this manufacture approach, and these 
the optical elements about the manufacture approach of manufacturing an optical element called the 
electroluminescent element of the color filter which is the configuration member of the electrochromatic 
display component currently used for color television, the personal computer, the pachinko game base, 
etc., and the full color display equipped with two or more luminous layers using an ink jet method. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display, especially the inclination 
which the need of a color liquid crystal display increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, a cost cut is 
required, and the demand to the cost cut of a color filter with specific gravity heavy in cost is increasing 
especially. 

[0003] Although various approaches are tried in order to meet the above-mentioned demand from the 
former, satisfying the demand characteristics of a color filter, the method of still satisfying all demand 
characteristics is not established. Each approach is explained below. 

[0004] A primary method is a staining technique. After a staining technique forms first the water-soluble 
polymeric-materials layer which is an ingredient for dyeing on a transparence substrate and carries out 
patterning of this to a desired configuration according to a photolithography process, it obtains the 
pattern which was immersed in the dyeing bath in the obtained pattern, and was colored. By repeating 
this process 3 times, the coloring layer which consists of the coloring section of three colors of R (red), 
G (green), and B (blue) is formed. 

[0005] The second approach is a pigment-content powder method, and is performed recent years most 
briskly. This approach obtains a monochromatic pattern by forming first the photopolymer layer which 
distributed the pigment on a transparence substrate, and carrying out patterning of this. By repeating 
this process 3 times, the coloring layer which consists of the coloring section of three colors of R, G, 
and B is formed. 

[0006] There is an electrodeposition process as the third approach. This approach is first immersed in 
the electropainting liquid which carried out patterning of the transparent electrode on the transparence 
substrate, and entered [ electrolytic solution / a pigment, resin, ], and electrodeposits the first color. 
This process is repeated 3 times, the coloring layer which consists of the coloring section of three 
colors of R, G, and B is formed, and it calcinates at the end. 

[0007] As the fourth approach, a pigment is distributed to the resin of a heat-curing mold, and after 
distinguishing R, G, and B by different color with by repeating printing 3 times, a coloring layer is formed 
by carrying out heat curing of the resin. Also in which approach, it is common to form a protective layer 
on a coloring layer. 

[0008] The point common to these approaches is repeating the same process 3 times, in order to color 
three colors of R, G, and B, and becoming cost quantity. Moreover, it also has the problem that the yield 



falls, so that there are many routing counters. Furthermore, in an electrodeposition process, since the 
pattern configuration which can be formed is limited, with the present technique, application is difficult 
for the configuration of the liquid crystal device of a TFT mold (TFT, i.e., the active-matrix drive method 
using the thin film transistor as a switching element). 

[0009] Moreover, since definition of print processes is bad, they are unsuitable for the pattern formation 
of a fine pitch. 

[0010] The manufacture approach of a color filter of having used the ink jet method is briskly considered 
in recent years in order to compensate the above faults. The approach using an ink jet method has the 
advantage that a manufacture process is simple and low cost. 

[001 1] On the other hand, an ink jet method is applicable not only to manufacture of a color filter but 
manufacture of an electroluminescent element. 

[0012] An electroluminescent element is a component made to emit light using emission of the 
fluorescence at the time of having the configuration whose thin film containing inorganic [ of 
fluorescence ] and an organic compound was pinched in cathode and an anode plate, making an exciton 
generate by making an electron and an electron hole (hole) pour in and recombine with the above- 
mentioned thin film, and this exciton deactivating. An ink jet method can give the fluorescence ingredient 
used for such an electroluminescent element on the substrate which made components, such as TFT, a 
luminous layer can be formed, and a component can be constituted. 
[0013] 

[Problem(s) to be Solved by the Invention] As described above, since an ink jet method can plan 
simplification and the cost reduction of a manufacture process, it is applied to manufacture of optical 
elements, such as a color filter and an electroluminescent element. However, in manufacture of such an 
optical element, there is a problem called "color mixture" and "white omission" as a problem peculiar to 
an ink jet method. Hereafter, the case where a color filter is manufactured is mentioned as an example, 
and is explained. 

[0014] "Color mixture" is a failure generated when ink is mixed between the pixels (coloring section) of 
an adjoining different color. It is necessary to the volume of opening of a black matrix to give the ink 
which has one dozens times [ several times to ] the volume of this by using a black matrix as a septum 
in the manufacture approach of the color filter which gives ink to opening of this black matrix and forms 
the coloring section. Since a black matrix can fully function as a septum and can hold ink in opening of 
this black matrix when there is comparatively little volume of the ink with high solid content 
concentration contain in ink , such as a coloring agent and a hardening component , case [ ink ] namely , 
give , the gave ink overcomes a black matrix and does not reach even the coloring section of an adjoin 
different color . However, since ink overflows exceeding the black matrix used as a septum when the 
solid content concentration in ink is low (i.e., when it is necessary to give a lot of ink), color mixture will 
occur between the adjoining coloring sections. Since it is stabilized from the nozzle of an ink jet head, 
there is a limitation in the viscosity of the ink in which the regurgitation is possible and there is a 
limitation also in the concentration of the solid content contained in ink especially, the technique for 
avoiding color mixture is required. 

[0015] Then, the method of preventing color mixture using the wettability difference of the ink between 
the coloring section and a septum is proposed. For example, in JP,59-75205,A, although the approach of 
forming a diffusion prevention pattern by the wettability bad matter is proposed in order to prevent that 
ink spreads out of the purpose field, the concrete technique is not indicated. The approach of carrying 
out patterning of the big silicone rubber layer of water-repellent ** oil-repellent operation as concrete 
technique, and on the other hand, using as the bridge wall for color mixture prevention in JP,4-123005,A, 
is proposed. Furthermore, in JP f 5-24101 1,A or JP,5-241012,A, a silicone rubber layer is formed on the 
black matrix used as a protection-from-light layer, and the technique used as a septum for color 
mixture prevention is indicated similarly. 

[001 6] According to these approaches, when the ink of the amount far exceeding the height of a septum 
is given, in order that the surface layer of a septum may show ** ink nature, ink can be crawled, even 



the coloring section which adjoins over a septum cannot be attained to, and color mixture can be 
prevented effectively. 

[0017] The conceptual diagram is shown in drawing 3 . The black matrix to which 31 served as the 
transparence substrate among drawing, and 33 served as the septum, and 36 are ink When the top face 
of the black matrix 33 has ** ink nature, as shown in drawing 3 (b), the given ink 36 is held in opening of 
the black matrix 33, and does not reach even the adjoining coloring section. However, when the ** ink 
nature of the top face of the black matrix 33 is low, as shown in drawing 3 (a), the given ink 36 will be 
mixed with the ink which was damp even on the black matrix 33 and was given to breadth and adjoining 
opening. 

[0018] Moreover, generally the ** ink nature in which the rather than direction which uses a fluorine 
compound was more excellent using the silicon compound can be obtained. For example, in JP,2000- 
35511, A, the resist pattern of a positive type is formed on the protection-from-light section, the 
approach of applying a ** ink-ized processing agent on this pattern further is indicated, and using a 
fluorine compound is indicated as a ** ink-ized processing agent. However, in the case of this approach, 
it is necessary to remove the positive type resist pattern prepared on the protectionHromHight section 
after coloring section formation but, and in case a resist pattern is removed, problems, such as the 
dissolution of a pixel, exfoliation, and swelling, may be produced. 

[0019] Moreover, the method of plasma-izing the reactant gas of a fluorine compound to JP.6-65408.A, 
and processing it to it as the technique of fluorinating the front face of a resin layer, is proposed. 
Furthermore, the approach of carrying out plasma treatment by the gas containing a fluorine compound 
in JP,11-271753,A as an example which applied this technique to the color filter as the technique of 
considering as the multilayer structure of the lower layer which has compatibility for a septum to ink, 
and the upper layer which has non-compatibility, and making the upper layer non-compatibility to ink is 
indicated. 

[0020] However, since each technique mentioned above needs to multilayer a septum and needs to 
carry out multiple-times operation of the photolithography process, it has the problem of causing 
complication of a process, a cost rise, as a result a yield fall. 

[0021] On the other hand, a "white omission" causes enough in the field where the mainly given ink was 
surrounded by the septum, and a poor display which it is the failure which originates in the ability not to 
be spread in homogeneity and generated, and is called the fall of color nonuniformity or contrast. 
[0022] The conceptual diagram of a white omission is shown in drawing 4 . The same sign was given to 
the same member as drawing 3 among drawing. Moreover, 38 is a white omission part. 
[0023] in the color filter for TFT mold liquid crystal devices, it be the purpose which protect TFT from 
outdoor daylight, or be the purpose which enlarge a numerical aperture and obtain a bright display, and 
the opening configuration of the black matrix 33 be complicated in recent years, and since what have 
two or more corner sections be generally use, as show in drawing 4 (a), the problem that ink 36 be fully 
spread to this corner section occur. Moreover, in case the black matrix 33 is formed, the 
photolithography process which generally used the resist is used, a contamination may adhere to the 
front face of the transparence substrate 31 by the various components contained in a resist, and it may 
become the hindrance of diffusion of ink 36. Furthermore, since ink 36 will be crawled on the side face 
of the black matrix 33 compared with the front face of the transparence substrate 31 as shown in 
drawing 4 (b) when the ** ink nature of the side face of the black matrix 33 is extremely high, the 
problem that a color becomes thin in the part to which the black matrix 33 touches ink 36 may occur. 
[0024] Using the substrate parent-ink — ization-processed so that the field (crevice) surrounded by the 
black matrix (heights) might serve as a contact angle 20 degrees or less to water in JP,9-203803,A as 
the technique of solving the problem of such color mixture or a white omission is proposed. As an 
approach of giving parent ink nature, a water-soluble leveling agent and a water-soluble, water-soluble 
surfactant are illustrated. Furthermore, in order to solve to coincidence the problem over the color 
mixture mentioned above, the technique of processing the front face of heights by the ** ink-ized 
processing agent beforehand, and giving ** ink nature is indicated, and the approach of carrying out a 



coat with the solvent of a fluorine system is illustrated, using a fluorine content silane coupling agent as 
a ** ink-ized processing agent moreover, as technique for forming only the surface layer of heights into 
** ink alternatively, and not forming the side face of heights into ** ink in this case ** Carry out the 
laminating of two kinds of ingredients so that the heights itself may produce such a property. ** after 
covering parts other than heights by the resist, forming a resist layer on ** transparence substrate 
which **-ink — ization-processes only the top face of heights and **-ink — ization-processing the whole 
surface, patterning of the resist layer is carried out according to a FOTORISO process, and heights are 
formed — the approach of ** is illustrated. 

[0025] Moreover, in JP,9-230129,A, it considers as the approach of parent-ink — ization-processing a 
crevice, similarly, and the approach of irradiating an energy line is indicated. Also in this case, after 
considering as the approach of **-ink — ization-processing only the surface layer of heights, applying 
the photosensitive ingredient for glass substrate convex section formation and processing the whole 
surface in a ** ink-ized processing agent, the technique of carrying out patterning of the photosensitive 
ingredient according to a photolithography process is illustrated. Then, either is alternatively parent-ink- 
-ization-processed simultaneous in heights and a crevice by the exposure of an energy line. 
[0026] However since each of these approaches parent-ink — ization-processes a crevice after **-ink- 
-ization-processing the front face of heights, in case they performs parent ink-ized processing, they has 
the problem of reducing the ** ink nature of the front face of the **-ink — ization-processed heights. 
Therefore, it is difficult to obtain sufficient ** ink nature for sufficient parent ink nature on the top face 
of a black matrix in a transparence substrate front face and the side face of a black matrix, respectively. 
[0027] The above-mentioned problem is similarly produced, when manufacturing an electroluminescent 
element with an ink jet method. That is, in an electroluminescent element, when giving this ink to the 
field surrounded by the septum, using as ink the organic-semiconductor ingredient which emits light in 
each light of R, G, and B, forming a pixel (luminous layer) and ink is mixed between adjoining luminous 
layers, in the luminous layer concerned, the problem that luminescence of a desired color and brightness 
is not obtained arises. Moreover, since the amount of ink with which it is filled up in a septum is 
equalized even if it is the luminous layer of a single color, if ink flows into a contiguity pixel, 
heterogeneity will arise in the amount of ink, and it will be recognized as brightness nonuniformity, and 
will become a problem. Moreover, when ink is not fully spread in the field surrounded by the septum, the 
problem that luminescence brightness sufficient in the boundary part of a luminous layer and a septum 
is not obtained is produced. In addition, in the following description, generating of the luminescence 
brightness nonuniformity according mixture **** of the ink between the luminous layers which adjoin for 
convenience when manufacturing an electroluminescent element to repulsion of the ink in the boundary 
section of "color mixture", a luminous layer, and a septum is described as a "white omission." 
[0028] The technical problem of this invention faces optical elements, such as a color filter and an 
electroluminescent element, manufacturing cheaply in a simple process using an ink jet method, solves 
the above-mentioned problem, and is to offer a reliable optical element with the sufficient yield. In case 
ink is specifically given in the field surrounded by the septum, it is in forming the pixel which prevents 
the color mixture between the adjoining pixels, and is made to fully diffuse ink in this field, and does not 
have a white omission. In this invention, it aims at offering more cheaply the liquid crystal device 
excellent in the color display property further using the optical element obtained by this manufacture 
approach. 
[0029] 

[Means for Solving the Problem] It is the manufacture approach of an optical element of having the 
septum which consists of a resin constituent located on a support substrate between two or more pixels 
and the adjoining pixel at least, the first of this invention. The process which forms a positive type resist 
pattern in the field surrounded by the septum on a support substrate, The process which covers the 
above-mentioned resist pattern and forms a resin constituent layer all over a support substrate, The 
process which performs fluorination processing to the above-mentioned resin constituent layer front 
face, and the process which removes the resin constituent layer on the above-mentioned resist pattern 



this whole resist pattern, and forms a septum, It is the manufacture approach of the optical element 
characterized by having the process which gives ink to the field surrounded by the ink jet method by the 
above-mentioned septum, and forms a pixel in it. 

[0030] It is the plasma treatment which above-mentioned this invention introduces the gas by which the 
above-mentioned fluorination processing contains a fluorine atom at least, and performs a plasma 
exposure, This protection-from-light agent is [forming the above-mentioned septum with the resin 
constituent containing a protectionHrom-light agent, ] carbon black, Before the above-mentioned 
positive type resist pattern formation process, parent ink-ized processing is performed on a support 
substrate front face, This parent ink-ized processing is the washing processing by the alkali water 
solution, UV washing processing, excimer washing processing, corona discharge treatment, or oxygen 
plasma treatment, The above-mentioned ink's containing a hardening component, water, and an organic 
solvent at least and the above-mentioned ink contain a coloring agent, and it includes as a desirable 
mode manufacturing the color filter whose pixel is the coloring section, and manufacturing the 
electroluminescent element whose above-mentioned pixel is a luminous layer. 

[0031] Moreover, the second of this invention is an optical element characterized by having the septum 
located on a support substrate between two or more pixels and the adjoining pixel at least, and being 
manufactured by the manufacture approach of the optical element of above-mentioned this invention. 
[0032] The above-mentioned septum's being a protection-from-light layer and the above-mentioned 
support substrate are transparence substrates, the second of above-mentioned this invention is the 
coloring section formed in the ink in which the above-mentioned pixel contains a coloring agent, and it is 
the color filter equipped with the coloring section of two or more colors, Having a protective layer on 
the above-mentioned coloring section, having the transparence electric conduction film on a front face, 
and the above-mentioned pixel are luminous layers, and it includes as a desirable mode that it is the 
electroluminescent element which has an electrode up and down on both sides of this luminous layer. 
[0033] Furthermore, it is the liquid crystal device characterized by having come to pinch liquid crystal 
between the substrates of the third pair of this invention, and constituting one substrate using the color 
filter which is one mode of the optical element of above-mentioned this invention. 
[0034] 

[Embodiment of the Invention] In the process at which the manufacture approach of the optical element 
of this invention forms a septum on a support substrate After forming the resin constituent layer which 
forms a positive type resist pattern on a support substrate, and forms a septum on it, performing 
fluorination processing and increasing the ** ink nature of this resin constituent layer front face, by lift 
off It has the description for an ink jet method to give ink and form [ remove the resin constituent layer 
on the above-mentioned resist pattern the whole resist pattern, form a septum, and ] a pixel. Therefore, 
in this invention, when ink is given, while a lot of ink is also fully held and prevents color mixture by the 
** ink nature on the top face of a septum, a septum side face and a support substrate front face have 
high parent ink nature, ink is promptly damp, and breadth and a white omission are prevented. 
[0035] In addition, the liquid which has functionality optically and electrically after carrying out 
desiccation hardening of the above "ink" in this invention is named generically, and it is not limited to 
the charge of a coloring matter used conventionally. 

[0036] A color filter and an electroluminescent element are mentioned as an optical element of this 
invention manufactured by the manufacture approach of this invention. First, an operation gestalt is 
mentioned and explained about the optical element of this invention. 

[0037] The cross section of an example of the color filter which is 1 operation gestalt of the optical 
element of this invention is typically shown in drawing 8 . The black matrix to which 101 served as the 
transparence substrate as a support substrate among drawing, and 102 served as the septum, the 
coloring section whose 103 is a pixel, and 104 are protective layers formed if needed. When it 
constitutes a liquid crystal device using the color filter of this invention, the pan in which the protective 
layer 104 was formed on the coloring section 103 or the coloring section 103 may be formed and 
provided with the transparence electric conduction film which consists of transparence electric 



conduction material, such as [TO (indium tin oxide) for driving liquid crystal, on it. 

[0038] The cross section of 1 operation gestalt of the liquid crystal device of this invention constituted 
by using the color filter of drawing 8 for drawing 9 is shown. Among drawing, as for a common electrode 
(transparence electric conduction film) and 108, an opposite substrate and 112 are orientation film a 
pixel electrode and 113, liquid crystal and 111 give the same sign to the same member as drawing 8 , 
and the orientation film and 109 omit [ 107 ] explanation. 

[0039] Generally an electrochromatic display component sets the substrate 101 and the opposite 
substrate 111 by the side of a color filter, and is formed by enclosing liquid crystal 109. Inside one 
substrate 111 of a liquid crystal device, TFT (un-illustrating) and the pixel electrode 112 are formed in 
the shape of a matrix. Moreover, inside the substrate 101 by the side of a color filter, the coloring 
section 103 of a color filter is formed and the transparent common electrode 107 is formed on it in the 
location which counters the pixel electrode 1 12 so that R, G, and B may arrange. Furthermore, the 
orientation film 108,1 13 is formed in the field of both substrates, and the liquid crystal molecule is made 
to arrange in the fixed direction. Opposite arrangement is carried out through a spacer (un-illustrating), 
these substrates are stuck by the sealant (un-illustrating), and the gap is filled up with liquid crystal 109. 
[0040] In the case of a transparency mold, the above-mentioned liquid crystal device forms a substrate 
111 and the pixel electrode 112 for a transparence material, pastes up a polarizing plate on the outside 
of each substrate, and displays by operating a liquid crystal compound as an optical shutter to which the 
permeability of the light of a back light is changed using the back light which generally combined the 
fluorescent lamp and the scattered plate. Moreover, in the case of a reflective mold, a substrate 1 1 1 or 
the pixel electrode 112 is formed for the material equipped with the reflex function, or a reflecting layer 
is prepared on a substrate 1 1 1, a polarizing plate is prepared in the outside of the transparence 
substrate 101, and it displays by reflecting the light which carried out incidence from the color filter side. 
[0041] Moreover, the cross section of an example of the organic electroluminescent element (it is 
hereafter described as a "EL element") which are other operation gestalten of the optical element of 
this invention is shown in drawing 7 . As for the drive substrate whose 91 are a support substrate, the 
luminous layer a septum and whose 93 are pixels as for 92, and 94, a transparent electrode and 96 are 
metal layers among drawing. This drawing shows only one pixel field for simplification. 
[0042] The laminating of TFT (un-illustrating), the wiring film, the insulator layer, etc. is carried out to 
the multilayer, and it is constituted possible [ impression of an electrical potential difference ] per 
luminous layer by the drive substrate 91 between the transparent electrodes 94 arranged every metal 
layer 96 and luminous layer 93. The drive substrate 91 is manufactured according to a well-known thin 
film process. 

[0043] About the structure of the organic EL device of this invention, if at least one side is the 
configuration which it comes at least to fill up luminescent material in the septum which becomes inter- 
electrode [ which consists of the anode plate and cathode of transparence or a translucent pair ] from a 
resin constituent, unless there is especially no limit, and the structure can adopt a well-known thing and 
it deviates from the main point of this invention, various kinds of alterations can be added. 
[0044] The laminated structure is for example, (1) electrode (cathode) / luminous layer / hole-injection 
layer / electrode (anode plate). 

(2) An electrode (anode plate) / luminous layer / electron injection layer / electrode (cathode) 

(3) An electrode (anode plate) / hole-injection layer / luminous layer / electron injection layer / 
electrode (cathode) 

(4) An electrode (an anode plate or cathode) / luminous layer / electrode (cathode or anode plate) 
****** can apply this invention also to the EL element which has the laminating structure which 
prepared the organic compound layer of which the above-mentioned configuration. 

[0045] The above (1) is called two-layer structure and (3) is called a monolayer configuration for a 
three-tiered structure (4). Although the organic EL device of this invention is based on these laminated 
structures, you may have two or more structures which combined (1) to (4) other than these, and each 
layers. Moreover, a full color display may be realized by combining with a color filter. The configuration 



of the organic EL device of this invention which consists of these laminated structures, magnitude, the 
quality of the material, the manufacture approach, etc. are suitably chosen according to the application 
of this organic EL device etc., and there is especially no limit about these. 

[0046] Especially the luminescent material used for the luminous layer of the organic EL device of this 
invention is not limited, but can apply various things. A low-molecular fluorescent substance and a 
macromolecule fluorescent substance are desirable, and, specifically, a macromolecule fluorescent 
substance is still more desirable. 

[0047] For example, as a low-molecular organic compound, although there is especially no limitation, it 
can use coloring matter, such as naphthalene and its derivative, ah anthracene and its derivative, 
perylene and its derivative, a poly methine system, a xanthene system, a coumarin system, and a 
cyanine system, 8-hydroxyquinoline and the metal complex of the derivative, aromatic amine, a tetra- 
phenyl cyclopentadiene and its derivative, a tetra-phenyl butadiene, its derivative, etc. Specifically, well- 
known things, such as what is indicated by JP,57-51781,A and JP,59-1 94393,A, are usable. 
[0048] Moreover, as a giant-molecule organic compound usable as a luminescent material, although 
there is especially no limitation, it can mention polyphenylene vinylene, the poly propine, the poly alkyl 
thiophene, the poly alkyl fluorene, etc. 

[0049] In addition, the giant-molecule fluorescent substance used for the organic EL device of this 
invention may be random, a block, or a graft copolymer, and may be the giant molecule which has those 
in-between structures, for example, the random copolymer which wore block nature. From a viewpoint 
which obtains a giant-molecule fluorescent substance with the high quantum yield of fluorescence, a 
random copolymer, and the block or graft copolymer which wore block nature is more desirable than a 
perfect random copolymer. Moreover, since the organic EL device of this invention uses luminescence 
from a thin film, that in which this macromolecule fluorescent substance has fluorescence by the solid 
state is used. 

[0050] As a good solvent to this giant-molecule fluorescent substance, chloroform, a methylene chloride, 
a dichloroethane, a tetrahydrofuran, toluene, a xylene, etc. are illustrated. Although based also on the 
structure and molecular weight of a macromolecule fluorescent substance, it can be made to usually 
dissolve in these solvents 0.1% of the weight or more. 

[0051] In the organic EL device of this invention, the electronic transportability ingredient which uses it 
into the electronic transportation layer in the case of preparing an electronic transportation layer 
further between the layers and cathode containing luminescent material, or carries out mixed use with 
an electron hole transportation ingredient and luminescent material has the function to transmit the 
electron poured in from cathode to luminescent material. There is especially no limit about such an 
electronic transportability ingredient, and the thing of arbitration can be conventionally chosen and used 
out of a well-known compound. 

[0052] as the desirable example of this electronic transportability ingredient — nitration full — me — 
non, a derivative, an anthra quinodimethan derivative, a diphenyl quinone derivative, a thiopyran dioxide 
derivative, a heterocycle tetracarboxylic acid anhydride, or a carbodiimide can be mentioned. 
[0053] Furthermore, a deflection ORENIRIDEN methane derivative, an anthra quinodimethan derivative 
and an anthrone derivative, an OKISA diazole derivative, etc. can be mentioned. Moreover, although 
indicated as an ingredient which forms a luminous layer, the metal complex of 8-hydroxyquinoline and its 
derivative etc. can be used as an electronic transportation ingredient. 

[0054] Next, the typical production approach of an organic EL device of having the laminated structure 
which is an example of this invention is described. With the electrode of a pair which consists of an 
anode plate and cathode, the thing in which transparence or a translucent electrode was formed on 
transparence substrates, such as clear glass and a transparent plastic, is used as transparence or a 
translucent electrode, for example. 

[0055] Generally in the EL element of this invention, a luminous layer forms a thin film combining 
suitable bending resin. Although it can choose from bending resin wide range as the above-mentioned 
binder, for example, polyvinyl-carbazole resin, polycarbonate resin, polyester resin, polyarylate resin, 



butyral resin, polystyrene resin, polyvinyl-acetal resin, diallyl phthalate resin, acrylic resin, methacrylic 
resin, phenol resin, an epoxy resin, silicone resin, polysulfone resin, a urea-resin, etc. are mentioned, it is 
not limited to these, as that these are independent or a copolymer polymer — one sort — or two or 
more sorts may be mixed and you may use. What has as big a work function as an anode material as 
possible is good, for example, nickel, gold, platinum, palladium, a selenium, a rhenium, iridium, these alloys 
or tin oxide, a tin oxide indium ([TO), and copper iodide are desirable. Moreover, conductive polymers, 
such as Pori (3-methylthiophene), a polyphenylene sulfide, or polypyrrole, can also be used. 
[0056] On the other hand, silver with a work function small as a cathode material, lead, tin, magnesium, 
aluminum, calcium, manganese, an indium, chromium, or these alloys are used. 

[0057] Below, with reference to a drawing, the manufacture approach of the optical element of this 
invention is explained. 

[0058] Drawing 1 and drawing 2 are process drawings showing the manufacture approach of the optical 
element of this invention typically. Each process is explained below. In addition, following process (a) - 
(h) corresponds to (a) - (h) of drawing 1 and drawing 2 . Moreover, in each process of drawing 1 and 
drawing 2 , - (a-2) the mimetic diagram of a substrate and on the right-hand side of space of - (a-1) on 
the left-hand side of space (h-1) (h-2) is the A-B cross section of - (a-1) (h-1). For one ? as for an ink 
jet head and 8, a support substrate, the field (opening) where a resin constituent layer and 5 were 
surrounded by the septum and 6 was surrounded [ 2 / a positive-resist layer and 3 ] for a resist pattern 
and 4 by the septum 5, and 7 are [ ink and 9 ] pixels among drawing. 
[0059] Process (a) 

The support substrate 1 is prepared. Although the support substrate 1 is the transparence substrate 
101 when manufacturing the color filter illustrated to drawing 8 , and a glass substrate is generally used, 
if it has need properties, such as desired transparency and a mechanical strength, a plastic plate etc. 
can be used in the purpose which constitutes a liquid crystal device. 

[0060] Moreover, when manufacturing the EL element illustrated to drawing 7 , the support substrate 1 
is the drive substrate 91 in which the transparent electrode 94 was formed, and in observing 
luminescence from the substrate side concerned like drawing 7 , it uses transparence substrates, such 
as a glass substrate, for the drive substrate 91. 

[0061] It is desirable to perform parent ink-ized processing beforehand so that ink may be damp in the 
process (g) mentioned later in the support substrate 1 and it may be easy breadth. As parent ink-ized 
processing, approaches, such as washing processing by the alkali water solution, UV washing processing, 
excimer washing processing, corona discharge treatment, and oxygen plasma treatment, are used 
suitably, for example. 
[0062] Process (b) 

The positive-resist layer 2 is formed on the support substrate 1. 
[0063] Process (c) 

Patterning of the positive-resist layer 2 is carried out, and a resist pattern 3 is formed. Finally a resist 
pattern 3 is removed, in that case, it carries out lift off of the resin constituent layer 4 formed in the 
upper layer, leaves the resin constituent layer of a predetermined pattern, and forms a septum 5. 
Moreover, it is also a member for protecting the field and support substrate 1 front face which turn into 
a side face of a septum 5 in the fluorination processing mentioned later. Therefore, the pattern of a 
resist pattern 3 is formed so that it may become a pattern with a reverse septum 5. In addition, it is 
necessary to use the ingredient which can be removed after fluorination processing as the resist 
concerned. When an alkali soluble positive resist is used especially, since support substrate 1 front face 
can be parent-ink — ization-processed by alkali cleaning at the time of this resist removal, the wettability 
at the time of ink grant becomes high, the white omission prevention effectiveness increases more, and 
it is desirable. 
[0064] Process (d) 

On the support substrate 1, a resist pattern 4 is covered and the resin constituent layer 4 which is the 
material of a septum 5 is formed on the whole surface. In this invention, although the resin ingredient of 



photosensitive [, such as epoxy system resin, acrylic resin, polyimide system resin containing 
polyamidoimide, urethane system resin, polyester system resin, and polyvinyl system resin, ] or 
nonphotosensitivity can be used as a resin constituent used in order to form a septum 5, it is desirable 
to have the thermal resistance of 250 degrees C or more, and epoxy system resin, acrylic resin, and 
polyimide system resin are preferably used from the point 

[0065] Moreover, in using this septum 5 as a protection-^from-light layer, it uses the black resin 
constituent which made the protection-fromHight agent distribute into the above-mentioned resin 
constituent Since high protection-from-light nature is obtained as this protection-from-light agent, it is 
desirable to use carbon black. As this carbon black What was manufactured by the contacting method 
currently called channel black, roller black, and disk black, Although what was manufactured by thermal 
** currently called what manufactured by the fur nesting method currently called gas fur nest black and 
oil fur nest black, thermal black, and acetylene black can be used Especially, channel black, gas fur nest 
black, and oil fur nest black are desirable. Furthermore, the mixture of the pigment of R, G, and B etc. 
may be added if needed. Moreover, the black resist generally marketed can also be used. The 
protection-from-light layer formed into high resistance if needed may be used. 

[0066] The resin constituent layer 4 can be formed by approaches, such as a spin coat, a roll coat, a bar 
coat, a spray coat, a DIP coat, or print processes. 
[0067] Process (e) 

Fluorination processing is performed to resin constituent layer 4 front face, and the ** ink nature of this 
front face is increased. As the fluorination processing concerned, a process is easy and the plasma 
treatment which introduces the gas which contains a fluorine atom at least, and performs a plasma 
exposure is preferably used as an approach that resin constituent layer 4 front face can be fluorinated 
good, and ** ink nature can be increased. 

[0068] It is desirable to use one or more sorts of halogen gas which is used in the process concerned 
and which is chosen from CF4, CHF3, C2F6, SF6, C3F8, and C5F8 as gas which contains a fluorine atom 
at least Especially C5F8 (octafluoro cyclopentene) have an atmospheric-air life very as short as 0.98 
(CF 4:5** year, C4F 8:3200 years) compared with conventional gas, while ozone-crack ability is 0. 
Therefore, a global warming potential is very (CF4:6500, C4F8:8700) small compared with 90 (100-year 
addition value set to CO 2= 2), and conventional gas, and very effective in an ozone layer or earth 
environmental protection, and it is desirable when using it by this invention. 

[0069] Furthermore, as introductory gas, gas, such as oxygen, an argon, and helium, may be used 
together if needed. In this process, it becomes possible to control extent of the ** ink nature of resin 
constituent layer 4 front face by which fluorination processing will be carried out in this process in the 
halogen gas chosen from the above CF4 and CHF3, C2F6, SF6, C3F8, and C5F8 if the mixed gas of one 
or more sorts and 02 is used, however, the mixed gas concerned — setting — the mixing ratio of 02 
O since the oxidation reaction by 02 will become dominant and the ** ink disposition top effectiveness 
will be barred, if a rate exceeds 30% — the case where the mixed gas concerned is used since the 
damage to resin will become remarkable if a rate exceeds 30% 2 mixing ratio — the mixing ratio of 02 — 
a rate needs to use it in 30% or less of range. 

[0070] Moreover, as the generating approach of the plasma, methods, such as low frequency discharge, 
high frequency discharge, and microwave discharge, can be used, and conditions, such as a pressure at 
the time of being plasma treatment, a quantity of gas flow, a discharge frequency, and the processing 
time, can be set as arbitration. 

[0071] The mimetic diagram of the plasma generator which can be used for the above-mentioned 
plasma treatment process at drawing 5 and drawing 6 is shown. For 51, as for a lower electrode and 53, 
an up electrode and 52 are [ a processed substrate and 54 ] RF electrodes among drawing. The 
equipment concerned impresses high-frequency voltage to 2 parallel monotonous pole electrodes, and 
generates the plasma. Drawing 5 can show a cathode coupling method, drawing 6 can show the 
equipment of an anode coupling method, and ** ink nature of resin constituent layer 4 front face can be 
made into desired extent also in which method according to conditions, such as a pressure, a quantity of 



gas flow, a discharge frequency, and the processing time. 

[0072] In the plasma generator shown in drawing 5 and drawing 6 , the cathode coupling method of 
drawing 5 can shorten the processing time, and is advantageous to the down stream processing 
concerned. Moreover, it is advantageous at the point of not giving a damage to the support substrate 1 
by the anode coupling method of drawing 6 beyond the need. Therefore, what is necessary is just to 
choose the plasma generator used for this process according to the ingredient of the support substrate 
1 or the resin constituent layer 4. 
[0073] Process (f) 

According to a lift-off process, the resin constituent layer 4 on a resist pattern 3 is removed the whole 
resist pattern 3, the resin constituent layer 4 left behind if needed is heat-hardened, and a septum 5 is 
formed. 

[0074] Although it differs as the removal approach of a resist pattern 3 according to the quality of the 
material of the resist used, it is necessary to use the approach of not having a bad influence on the 
adhesion of a septum 5, and the ** ink nature of septum 5 top face by which fluorination processing was 
carried out. For example, there are an approach of dissolving with an alkali water solution or an organic 
solvent and the approach of using an ultraviolet-rays energy exposure together in addition to it, 
[0075] According to these processes of a series of, only septum 5 top face has ** ink nature, and the 
matrix pattern substrate with which support substrate 1 front face exposed to the field surrounded by 
the septum 5 and the side face of a septum 5 have parent ink nature is obtained. 
[0076] Process (g) 

Ink 8 is given to the field (opening 6) surrounded by the septum 5 from the ink jet head 7 using an ink jet 
recording apparatus. As an ink jet, the bubble jet (trademark) type which used the electric thermal- 
conversion object as an energy generation component, or the piezo jet type using a piezoelectric device 
is usable. Moreover, in the case of the thing and EL element which in the case of a color filter contain 
the coloring agent of each color so that the coloring section of R, G, and B may be formed after 
hardening, as ink 8, the ingredient which forms the luminous layer which emits light by electrical- 
potential-difference impression after hardening is used. As for ink 8, in any case, what contains a 
hardening component, water, and a solvent at least is desirable. The presentation of the ink used for it 
when manufacturing a color filter to below by the manufacture approach of this invention is further 
explained to a detail. 

[0077] [1] As a coloring agent made to contain in ink by coloring agent this invention, although a color 
system and a pigment system are usable, when using a pigment, since homogeneity is distributed in ink, 
addition of a dispersant is needed separately and the coloring agent ratio in total solids becomes low, 
the coloring agent of a color system is used preferably. Moreover, it is desirable that they are the 
hardening component mentioned later and below tales doses as an addition of a coloring agent. 
[0078] [2] When the process resistance in an after [ a hardening component ] process, dependability, 
etc. are taken into consideration, it is desirable to contain components, such as the component which 
hardens by processing of heat treatment or an optical exposure, and fixes a coloring agent, i.e., the 
monomer for which a bridge can be constructed, and a polymer. When the thermal resistance in a back 
process is especially taken into consideration, it is desirable to use the resin constituent which can be 
hardened. Specifically, vinyl system polymers, such as cellulosics, such as acrylic resin and silicone 
resin; which has functional groups, such as a hydroxyl group, a carboxyl group, an alkoxy group, and an 
amide group, or hydroxypropylcellulose, hydroxyethyl cellulose, methyl cellulose, and a carboxymethyl 
cellulose, those denaturation objects; or a polyvinyl pyrrolidone, polyvinyl alcohol, and a polyvinyl acetal, 
are mentioned as base material resin. Furthermore, it is possible to use the cross linking agent for 
stiffening these base material resin by an optical exposure or heat-treatment and a photoinitiator. 
Specifically as a cross linking agent, melamine derivatives, such as a methyloHzed melamine, have 
dichromate, a bis-azide compound, a radical system initiator, a cation system initiator, an usable anion 
system initiator, etc. as a photoinitiator again. Moreover, two or more sorts of these photoinitiators can 
be mixed, or it can also be used combining other sensitizers. 



[0079] [3] As a medium of the ink used by solvent this invention, the mixed solvent of water and an 
organic solvent is used preferably. It is desirable to use not the common water that contains various ion 
as water but ion exchange water (deionized water). 

[0080] As an organic solvent, methyl alcohol, ethyl alcohol, n-propyl alcohol, Isopropyl alcohol, n-butyl 
alcohol, sec-butyl alcohol, Alkyl alcohols of the carbon numbers 1-4, such as tert-butyl alcohol; 
Dimethylformamide, Amides, such as dimethylacetamide; Ketones, such as an acetone and diacetone 
alcohol, or a keto alcohol; tetrahydrofuran, Ether, such as dioxane; Polyalkylene glycols; ethylene glycol, 
such as a polyethylene glycol and a polypropylene glycol, Propylene glycol, a butylene glycol, triethylene 
glycol, Thiodiglycol and the alkylene glycol; glycerols in which it passes and alkylene groups, such as a 
xylene glycol and a diethylene glycol, contain 2-4 carbon; Ethylene glycol monomethyl ether, The low- 
grade alkyl ether of polyhydric alcohol, such as diethylene-glycol methyl ether and the triethylene glycol 
monomethyl ether; it is desirable to choose from a N-methyl-2-pyrrolidone, 2-pyrrolidone, etc. 
[0081] Moreover, in order to consider as the ink which has a desired physical-properties value other 
than the above-mentioned component if needed, two or more kinds of organic solvents with which the 
boiling points differ may be mixed and used, or a surfactant, a defoaming agent, antiseptics, etc. may be 
added, 

[0082] Process (h) 

A pixel 9 is formed by performing required processings, such as heat treatment and an optical exposure, 
and removing and stiffening the solvent component in ink 8. 

[0083] Furthermore, in the case of a color filter, as described above, a protective layer and the 
transparence electric conduction film are formed if needed. It is usable, if the inorganic film formed of a 
resin ingredient a photo-curing type, a heat-curing type, or light-and-heat concomitant use hardening 
type or vacuum evaporationo, a spatter, etc. can be used as a protective layer in this case, it has the 
transparency at the time of considering as a color filter and a subsequent transparence electric 
conduction film formation process, an orientation film formation process, etc. can be borne. Moreover, 
the transparence electric conduction film may be directly formed on the coloring section, without 
minding a protective layer. Moreover, in the case of an EL element, required members, such as a metal 
layer, are formed on a pixel. 
[0084] 

[Example] (Example 1) 

[Formation of a resist pattern] UV washing processing of the glass substrate ("1737" by Corning) was 
carried out, the positive type photoresist (Tokyo adaptation make "an OFPR resist") was applied so that 
thickness might be set to 1.5 micrometers, predetermined exposure, development, and BEKU processing 
were performed, and the resist of a 75micrometerx225micrometer rectangle obtained the resist pattern 
arranged in all directions. [ two or more ] 

[0085] [Formation of a resin constituent layer] Subsequently, on the glass substrate with which the 
above-mentioned resist pattern was formed, the graphite coating for black matrices (Hitachi Powdered 
Metals make) was applied so that thickness might be set to 2 micrometers. 

[Fluorination processing] The plasma treatment equipment of an parallel monotonous mold was used for 
the glass substrate which formed the graphite coating layer as the above-mentioned resin constituent 
layer, and plasma treatment was performed on condition that the following. 
[0086] 

Gas used : CF4 quantity of gas flow : 80sccm pressure : 8PaRF power : The 150W processing time : 
60sec[0087] [Lift off of a resin constituent layer] after exposing completely the glass substrate which 
performed the above-mentioned plasma treatment from a rear face and being immersed in an alkali 
water solution (Tokyo adaptation make "a NMD developer"), by spraying pure water by the high- 
pressure spray The graphite coating on a resist pattern was removed the whole resist pattern, heat 
treatment for 30 minutes was performed at 200 degrees C, and 2 micrometers of thickness and the 
black matrix pattern which has opening of a 75micrometerx225micrometer rectangle were formed. 
[0088] [Evaluation of ** ink nature] When the contact angle over the pure water of the substrate (black 



matrix substrate) in which the above-mentioned black matrix was formed was measured, it was black 
matrix top-face:130 degree glass substrate surface:20 degree. 

[0089] [Adjustment of ink] Each ink of R, G, and B was prepared by the following presentations, using 
the acrylic copolymer which consists of a presentation shown below as a heat-curing component. 
[0090] Hardening component methyl methacrylate 50 weight sections hydroxyethyl methacrylate 30 
weight sections N-methylol acrylamide 20 weight sections [0091] R ink C.L acid Orange 148 3.5 weight 
sections C.L acid red 289 0.5 weight sections diethylene glycol 30 weight sections ethylene glycol 20 
weight sections ion exchange water The 40 weight sections above-mentioned hardening component Six 
weight sections [0092] G ink C.L acid yellow 23 Two weight sections zinc phthalocyanine sulfo amide 
Two weight sections diethylene glycol 30 weight sections ethylene glycol 20 weight sections ion 
exchange water The 40 weight sections above-mentioned hardening component Six weight sections 
[0093] B ink C.L direct blue 199 Four weight sections diethylene glycol 30 weight sections ethylene 
glycol 20 weight sections ion exchange water The 40 weight sections above-mentioned hardening 
component Six weight sections [0094] [Production of the coloring section] Using the ink jet recording 
apparatus possessing the ink jet head of discharge quantity 20pl, per opening, every 100pl(s), Above R 
and G and B ink were changed and the amount was given for them in the range of 200-800pl to the 
above-mentioned black matrix substrate. Subsequently, 230 degrees C performed heat treatment for 30 
minutes succeedingly for 10 minutes at 90 degrees C, ink was stiffened, it considered as the coloring 
section (pixel), and seven kinds of color filters with which the amounts of ink grants differ were 
produced. 

[0095] [Evaluation of color mixture and a white omission] When the obtained color filter was observed 
with the optical microscope, color mixture and a white omission were observed in no color filters. 
[0096] (Example 2) After performing oxygen plasma treatment to a glass substrate, the positive type 
photoresist was applied and the color filter was produced like the example 1 except having replaced the 
gas used in fluorination processing with C2F6 from CF4 gas. 

[0097] [Evaluation of ** ink nature] When the contact angle over the pure water of a black matrix 
substrate was measured, it was black matrix top-face:130 degree glass substrate surface:! 0 degree. 
[0098] [Evaluation of color mixture and a white omission] When the obtained color filter was observed 
with the optical microscope, color mixture and a white omission were observed in no color filters. 
[0099] (Example 1 of a comparison) The color filter was produced like the example 1 except not 
performing fluorination processing. 

[0100] [Evaluation of ** ink nature] When the contact angle over the pure water of a black matrix 
substrate was measured, it was black matrix top-face:70 degree glass substrate surface:20 degree. 
[0101] [Evaluation of color mixture and a white omission] When the obtained color filter was observed 
with the optical microscope, in the color filter of 400 or more pis, color mixture was observed for the 
amount of grants of ink. The white omission was not observed. 

[0102] (Example 2 of a comparison) The color filter was produced like the example 1 except not 
performing UV washing of a glass substrate and not performing fluorination processing, either. 
[0103] [Evaluation of ** ink nature] When the contact angle over the pure water of a black matrix 
substrate was measured, it was black matrix top-face:70 degree glass substrate surface:60 degree. 
[0104] [Evaluation of color mixture and a white omission] When the obtained color filter was observed 
with the optical microscope, the white omission was observed in all color filters. Moreover, in the color 
filter of 400 or more pis, color mixture was observed for the amount of grants of ink. 
[0105] (Example 3) wiring film, an insulator layer, etc. which were formed of the thin film process are set 
to 40nm by sputtering in ITO as a transparent electrode per pixel (luminous layer) on the TFT drive 
substrate which comes to carry out a laminating to a multilayer — as — forming — FOTORISO — 
according to the pixel configuration, patterning was performed by law. 

[0106] Next, the septum filled up with a luminous layer was formed. After carrying out UV washing 
processing of the above-mentioned TFT substrate like an example 1, the positive type photoresist was 
applied so that thickness might be set to 1.0 micrometers, predetermined exposure, development, and 



BEKU processing were performed, and the 75micrometerx225micrometer resist pattern was formed. 
Subsequently, after applying and prebaking a transparence photopolymer (product made from the Fqji 
Photo Film aurin "CT-2000L") so that it may become 0.5 micrometers of thickness, heat treatment for 
30 minutes was performed at the same fluorination processing as an example 1, lift-off processing, and 
200 degrees C, and the transparent matrix pattern which has opening of 0.5 micrometers of thickness 
and a 75micrometerx225micrometer rectangle on the above-mentioned ITO transparent electrode was 
created. The contact angle over each pure water was :105 degree on the ITO transparent electrode 
top:17-degree transparence matrix pattern on the ITO transparent electrode and the transparence 
matrix pattern. 

[0107] Next, it was filled up with the luminous layer in the septum of said substrate. As a luminous layer, 
it is the electronic transportability 2 and electronic transportability blue luminescence coloring matter 
with 5-screw (5-tert-butyl-2~benzo OKlSAZORUIRU)-thiophene [fluorescence peak 450nm, and is one 
of the emission center formation compounds. Both were dissolved in the dichloroethane solution so that 
molecular dispersion of the]30 % of the weight described as "BBOT" could be hereafter carried out into 
the hole transportability host compound which consists of Polly N-vinylcarbazole [it is described as 
"PVK" molecular weight 150,000, the Kanto chemistry company make, and the following]. Further, the 
Nile red which is another emission center formation compound was dissolved in the dichloroethane 
solution of this PVK-BBOT so that it might become 0.015-mol %, and it filled up and dried by having 
used this solution as ink to the opening circles surrounded by the ink jet method by transparence resin, 
and the luminous layer with a thickness of 200nm was formed. At this time, each pixel (luminous layer) 
became independent and the solution which contains said luminescent material between septa was not 
mixed by the contiguity pixel. Furthermore, on this, vacuum deposition of Mg:Ag (10:1) was carried out, 
and Mg:Ag cathode with a thickness of 200nm was formed. Thus, when the electrical potential difference 
of 18V was impressed to each pixel of the produced EL element, uniform white luminescence of 480 
cd/m2 was obtained. 
[0108] 

[Effect of the Invention] As explained above, according to this invention, the EL element which does not 
have [ process / simple ] luminescence brightness nonuniformity by the ink jet method within the color 
filter which can manufacture with the sufficient yield and does not have concentration nonuniformity in 
the coloring department, and a luminous layer in an optical element with the high dependability equipped 
with the pixel without color mixture or a white omission can be offered with the sufficient yield. 
Therefore, the liquid crystal device excellent in the color display property can be more cheaply offered 
using the above-mentioned color filter. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is process drawing of 1 operation gestalt of the manufacture approach of the optical 
element of this invention. 

[Drawing 2] It is process drawing of 1 operation gestalt of the manufacture approach of the optical 
element of this invention. 

[Drawing 3] It is the conceptual diagram of the color mixture generated in the manufacture approach of 
the optical element by the ink jet method. 

[Drawing 4] It is the conceptual diagram of the white omission generated in the manufacture approach of 
the optical element by the ink jet method. 

[Drawing 5] It is the mimetic diagram showing an example of the configuration of the plasma generator 
which can be used in the manufacture approach of this invention. 

[Drawing 6] It is the mimetic diagram showing other configurations of the plasma generator which can be 
used in the manufacture approach of this invention. 

[Drawing 7] It is the cross section of an example of the electroluminescent element which is 1 operation 
gestalt of the optical element of this invention. 

[Drawing 8] It is the cross section of an example of the color filter which are other operation gestalten 
of the optical element of this invention. 

[Drawing 9] It is the cross section of 1 operation gestalt of the liquid crystal device of this invention. 
[Description of Notations] 

1 Support Substrate 

2 Positive-Resist Layer 

3 Resist Pattern 

4 Resin Constituent Layer 

5 Septum 

6 Opening 

7 Ink Jet Head 

8 Ink 

9 Pixel 

31 Transparence Substrate 
33 Black Matrix 
36 Ink 

38 White Omission 

51 Up Electrode 

52 Lower Electrode 

53 Processed Substrate 

54 RF Electrode 

91 Drive Substrate 

92 Septum 

93 Luminous Layer 



94 Transparent Electrode 
96 Metal Layer 

101 Transparence Substrate 

102 Black Matrix 

103 Coloring Section 

104 Protective Layer 

107 Common Electrode 

108 Orientation Film 

109 Liquid Crystal 

1 1 1 Opposite Substrate 

112 Pixel Electrode 

113 Orientation Film 
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